PI 



esp®cenet document view 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=WO0219. 



diSease-resistant plants and method of constructing the same 



Publication number: woo2i9803 
Publication date: 
Inventor: 



2002-03-14 

TAKAKURA YOSHIMITSU (JP); INOUE YASUHtRO {JP); KUWATA SHIGERU (JP); TSUTSUMI FUMIKI (JP): ISHrOA 
YUJI (JP) 

JAPAN TOBACCO INC (JP); SYNGENTA LTD (GB); TAKAKURA YOSHIMITSU (JP): INOUE YASUHIRO (JP); KUWATA 
SHIGERU (JP); TSUTSUM! FUMIKJ (JP); ISHIDA YUJt (JP) 

C07K14/21; C12N1S/B2; C07K14/195: C12N15/82; (IPCl-7): A01HS/00; C12N15/09 
C07K1 4/21 ; C1 2N1 5/82C8B6B 



Applicant: 

Classification: 

- international: 

- European: 
Application number: W02001JP07785 20010907 
Priority number(s): JP20000271 41 3 2000090? 



Also published as: 

EP1316252 (A1) 
US2004073970 (A1) 
CN1471356 (A) 
CA2421386 (A1) 
AU2001284482B (B2) 



Cited documents: 

W09636697 
W09426782 



Report a data error here 



Abstract of WO0219Bp3 

It is Intended to provide disease-resistant paints which have been transformed so as to Induce an 
adequate defensive reaction and a method of constructing the same. An expression cassette 
containing a promoter, which is capable of constitutionally, inductively, organ-specifically or 
time-specifically expressing a gene, and a gene encoding an elicitor protein regulated t^the above 
promoter 



Data supplied from the esp@cenet database - Worldwide 



(l2)1$»^a**l^llcs•:5l^T^Ba^FtlfcBl8^iii 



(19) t&^ftjfi^Rff^if «ia 

(43) S^^i^MB 
2002 ^3 ^ 14 B (14.03.2002) 




PCT 



lilllilllllllll 

(10) 

WO 02/19803 



Al 



(51) mf&¥tif^»m': 

(21) SieUMS^: 

(22) mi&thmB: 

(25) mf&mmomm: 

(26) Sie^^i^ggCOWg: 



A01H5/00,C12N 15/09 
PCT/JPOl/07785 
2001 ^9^ 7 0 (07.09.2001) 



(30) ffiftfllx-^': 

t#Jfi2000-27l4l3 2000 ^9 ^7 B (07.09.2000) JP 

(71) ffi]SAr*il^^f^<±Ta)fi^@|30L^r;: B*/rlJ 
C Sllt*SStt (JAPAN TOBACCO INC.) [JP/JP]; =r 
105-8422 SSIP^ES y rt2T B 2S 1 # Tokyo (JP). 
> > V X > $t »J 5 X *:/ K (SYNGENTA LIMITED) 
[GB/GB]; GU27 3JE -9- 'j - ^--tf^U 5 7 7r-> 
/\— X h Surrey (GB). 

(72) «B^#;fccfci; 

(75) 5SBj%/fflKX r*stcotNr(7)^;: mikA% 

(TAKAKURA, Yoshimitsu) [JP/JP]. #±JSS (INOUE, 
Yasuhiro) [JP/JP]. H B3 S (KUWATA, Shigeru) 
[JP/JP]. ^ (TSUTSUMI, Fumiki) [JP/JP]. 

16" (ISHIDA, YujI) [JP/JP]; f 438-0802 ^ISSI^^B 



lI5efflBrSI5700Si6 tta^tt /n^M Shizuoka 

(JP). 

(74) rtmX: tt*-*. n(SHAMOTO, ichio et al.) ; T 

100-0004 ms»^ftfflE:fe*»r-T B 2S «r*^ 

Bre^U206E □.7-9-/N^;£«*#it*«RfrTokyo(JP). 

(81) tiSil (m^)i A£, AG, AL, AM, AT, AU. AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH. CN, CO, OR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, MR, 1 lU. 
ID, IL, IN, IS, JCE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ. NO, NZ, 
PH. PL, PT, RO. RU, SD, SE, SG» SI, SK, SL, TJ, TM, TR, 
TT, TZ, UA, UG, US. UZ, VN, YU, ZA, ZW. 

(84) (JK^): ARJPO (GH, GM, KE, LS, MW. 

MZ, SD, SL, SZ, TZ, UG, ZW), ZL — ^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ. TM), 3 — P 
(Ai; BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, I T, 
LU, MC, NL. p i; SE. TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



= (54) Title: DISEASfv-RESISTANT PLAN TS AND METHOD OF CONSTRUC IUNG THE SAME 

^ (54) mmo^^: ^pis»Kttii«3&i;f-<z)fta3»a 



o 

00 

On 



PALL-hrpZ 



PALS'hipZ 



35S-hipZ 



PPDK-hrpZ 



InducibJe 



Inducible 



Constitutive 



Conleou (rf the contmcl 



PAL1.45 pre ^ fvp2 



PAL0.48 pr o hrpZ 



SSSpro hrpZ 



PPDKpro hrpZ 



Tobacco 



Rice, Tobacco 



Rice, Tobacco 



tOMSTRUCT TMTROWICED IMTO PLANT 



fN| (57) Abstract: It is intended to provide disease-resistant paints which have been transformed so as to induce an adequate defensive 
O reaction and a method of constructing the same. An expression cassette containing a promoter, which is capable of constitutionally, 
Q inductively, organ-spec i Ileal ly or time-specifically expressing a gene, and a gene encoding an elicitor protein regulated by the above 



promoter. 



WO 02/19803 Al 




(57) mVl: 



' ' WO 02/19803 



PCT/JPOl/07785 



m m m 

5 um^m 
10 ^mum 

m'V^'b^mMi^^^^^mnVXV^^o Mmm^omM^BRlt^ (hypersensitive 

response, HR) \t. m^uwmmmm'^m'Pi!)^\z}^mbmmi^^mmm\zm 

^yI^mm^tl^XU7i.^Z.tm^^ (Dangl et al. : Plant Cell 8 : 1793- 

1807 (i996))o HR ^^\^^z.rmm\ziMX. ^'M^ffico^jsK, mmmo^ 

20 -^^ilV^^ofc, ft&©B5^R;&fem^$tl?> (Hammond-Kosack and Jones : 

Plant Cell 8 : 1773-1791 (1996)). ^<DWS.m^ms.Wn^^^\znXX . 

<DJ^^, *l»<^#^^gB^)-lCfe PRiS'>/ti^^©#m^<Dl5fr1|ISlS:75«i£;'ct, 
LTWtlik#:;&^'^gtrj;tt(i;i^o il tlfi A-^tfffimtt (systemic 

acquired resistance, SAR) tmtti. ^mWiy.\t^ti^±.nW.h . ^m±Wt^ 
25 — )^^^(C^L'TStn;tt<J:;^cC'5 (Sticher et al. : Annu Rev Phytopathol 35 : 

235-270 (1997) )» 
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H^^tVTMM'V&^tmX^nT^^^^ (Yang et al. : Genes Dev 11 : 1621- 

1639 (i997))c j:.vzy^-<Dmmit^mzm'DXi5fo. ^<(Dmm(Dmmmj^ 

^ — ffih^ (Boiler : Annu Rev Plant Physiol Plant Mol Biol 46 : 189-214 
10 (1995)). 

Harpin \t. ^?g^ffitl(Ciig:M«^^»-rSi|ffl0S5|5OiS' >Ai^KttX 
(Wei et al. : Science 257 : 85-88 (1992), He et al. : CeU 
73:1255-1266 (l993))o Harpin (harpinga) \t. t-i B^^i/"^^) y::Jl(Om 
15 MMTafe^ Erwinia amylovora Ea321 ^, mS^<0 hrp ate^:J7 y XiS'-*'^ 

ipnthT^m-^tis ^n^3-HT§ hrpN mB.=f'h^u--yif^^rc 

(Wei et al. : Science 257 : 85-88 (l992))o ^©^T ^ OJI^I^ST^ 5 
Pseudomonas syringae pv. syringae 61 ^^^^>fe, i^MM^'^y ^ ~f ^ ^) — 
20 (0^nzim\Z HR ^m%t^f^'&.^nmt\^1tXif^)-::L>!f\Z^y)^ hrpZ » 
^=f'\ZU-^^-^nrz. harpinp.3 *^|p1^, mn':3n-^tir:L (He et al. : Cell 73: 
1255-1266 (1993), 3StW^¥ 8-510127). Z.M 2-0<D harpin CD^BI^ttti 

fg<, Tiy%jm\z)mm^\^'i^n>&M'^^n^\z'tms.\^. harpin 

m.^\Z^\-^^\^%\\%9tfi^^X\^fl.\^. Z.n^(Dmz% 3 0^>A^<i:bThT 
25 V(D'^W'MX'^^ Pseudomonas solanacearum GMIIOOO ^t'^^. #^®^Tc5 
^^n-^^z HR 5:57>/1i7»<hUT PopA iS'>/1i^ (PopA \ZU- F$ 

nrViS) 5&?llJt$nTVi5 (Arlat et al. : EMBO J 13 : 543-553 (1994)). 
PopA hrpN hrpZ i«M?5:t) hrp ^'7 7.^ — <J:>^mz>&M.\^X\^^ 

if^. hrp l/=^n.P>OiIIWTfc^S^;&?-iSrbTViS, £il±3O0t$^>/1^7M«, 



2 



wo 02/19803 PCT/JPOl/07785 



f}^it< t^in vitro T Hrp ^yn^w^-^m\zm^mz^m-^n^o 

^^n^(Dm\Z. mMfS.mm^^'^^^yn'^P t\^T Pseudomonas syringae' 
pv. tomato DC3000 ^ii^ ^ HrpW ^ >/^^ (Charkowski et al. : J Bacterid 
5 180:5211-5217 (1998)) ^ ?t harpiiip,, zfc ^ P <i: L T , HrpXp^^ 
HrpZpegiS'^/^i^M (Preston et al. : Mol Plant-Microbe Interact 8 ; 717-732 
(1995)) ffi. harpinua ^^Di^«i:LT harpingd, (Bauer et al. : Mol Plant- 
Microbe Interact 8 : 484-491 (1995)) ^BxrpH^^yn!; (Cui et al. : Mol 
Plant-Microbe Interact 9 : 565-573 (1996)) T&t-^n^n^g^^ tlTV^^. 

10 

Harpin \Z^^Ws'^W^M.^mt. harpin ©i3^#ttCct § -5 necrosis 

mnm^iP^ ^bm^t^ttS^-DX^y) (He et al. : MoI Plant-Microbe Interact 7 : 
289-292 (1994), He et al. : CeU 78 : 1255-1266 (1993)), dOjiiCii 
15 mmm. ^Uifyh.mm^(D-''Z)Xh^t^X^tlX\,^^ (Desikan et al. : 
Biochem J 330 : 115-120 (1998) ) o Harpinp,3 ^ 7 ^ tf H ^5/7. ^«^fflJ3S \zn7L 

#X.^tlTVi^ NADPH ^^yy—^(D—m^^BXh^ gp91-phox (Dt^^^U 
^ (J Exp Bot 49 : 1767-1771 (1998)) ^, mitogen-activated protein 

20 (MAP) — (Desikan et al. : Planta 210 : 97-103 (1999)) ^BIST 
$ etc harpin {im{C±*##ffiiT;tt (SAR) ^^-^-T?) C t^^T^So 
mX\t. harpiuEa ^*ti3iBflaicAX6<JlcaXf ^Jltl' , ii" 'J 9^;!/^-^ 
NIM it{g^^^-r5 SAR ^T^h*Hy>'X*i#l(Ci§^-r-5C<t;^>^T^ (Dong 
et al. : The Plant J. 20 : 207-215 (1999)), -^tz. harpiup,, ^a.'^\)\Z 

25 SAR ^MSL, ^rnrn. lflSlC^Lj[S(^i;^^i? h7A©igJrLtt^## 

f § C: hii^X^^ (Strobel et al. : Plant J 9 : 431-439 (1996) ) . 

'C<Di.^\Z. Jin^TMIS harpin ^ffitlfcAl65lI?^AXJiitSU, M^!^ 
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506938> Strobel et al. : Plant J 9 : 431-439 (1996), Rt^Dong et al. : The 
. Plant J. 20 ; 207-215 (1999)), bi^i/O^e, harpin ^<^)XU ViS^-iS' > 

5 

harpin ^©X U >'iS'-r$' Wl^^^n- Hf ^Jt^^ ^^A$n5 

15 ^SWS^^ff "Pifei^:^, Pseudomonas syringae pv syringae 

L0B2-1 ^(D hrpZ jlfg^ «: S A t feJ^R^^iS' A n 75^ 

{Erysiphe cichoracearum) ^at^LT3§i[teJi&il©^g|5:»^Si^^ DJg 

3js:^Bj^^^L.fc. m<^^c:<i:tc:, M^^^^^^l" 
S harpin Sr, ^^OmT^^-T^d; 5;S:^^ife0<):/O^-:5^- (;^7'J7^'7- 
20 'h^^i;^^)V7. 35SRNA 3ie^:/D^-i$'-) ^fflViT^^$#Tt>, <fi#J 

•^ntzo •^^\z:^nm^^\t. iwihrpzite^^SAUTtj^s^ife'r^^w^^^vi 

fe-feJS {Magnaporthe gxisea) JCjg^liJl/cC^ lI t ^Mtti *7>^a-^0 

25 

s:M^'rsfc8e)ic:w^;^j:»©xij5/:$''-37>;ii7M^, i^figffi), ^"U^ 
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urns, :^mmx'mm. m<^^mxvrcu>7.hy^ h^^r, 

harpinpggSr^To 

10 A : PALL-hrpZ mAMi^ (^S 5 0 @^ harpin : ++)> B : 35S-hrpZ # 

7 B i. harpin : ++) 

: 35S.hrpZ ^Afi#:> harpin mMM : ++. & : Mm<D SRI. ^ifetC^a 
11 0S), 

15 

^ - cfc 0 M $ n 5 X U ^ - ^57 > A 1^ K n - H T § 3te^ -fe 

yhSrfflViT, mife^*i#ims:#5x@ ; (b) mummm^mmmz 

25 *3iB^fi^fc. mmm,ifi^mn^mui^<D{^m(Drctbizm^^^ ^mti-^y 
h^hmmt^o c(Dmm:^-^y h\t{}>f3i< : (a) M^ffi}. mm^. 
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5 

it harpin J^D? harpin tmm<DW^m^^-t ^ harpin >A°i^K^^^^n^. 

10 harpin it. iS'-T yin^?««(C i D hrp ]ttf5^fe^^e5^cfflt;^^^ d i: 

^ nr ^ ^ >/\° ^ ^ D > ■e«l ^ «\ harpinp33 (He et al. : Cell 73 : 
1255-1266 (1993) , RU^^^ 8-510127) &,^\Z%. harpinB, (Wei et 
al. : Science 257 : 85-88 (1992) , 11-506938) , PopA (Arlat 

et al. : EMBO J 13 : 543-553 (1994) ) ^ hrpW ^y/'^^W (Charkowski et 

15 al. : J Bacteriol 180 : 5211-5217 (1998) ) -5- tT, jiif^Sj^? 

t:mm'rh-m^^^-t^^y/'^^m\t. m^it (a) mm^omm^^ 2 \ztm 
(DT^ymmm^^r^^y/'^i^n ; (b) mm^(Dmm^^2 \z^iy^T 1 
<itm<D7^/mf}^^^. mm, mmvKitwx-^nrcT^ymBm^^L, 
■^^'DMmmKi^^mmm^tift^^y/'^^n : x\t (c) ^n^(Dmm^ 2 \z 

20 um<D7B./mmmt'j^r3i<t'h m^L<\t, 8o%£ji±, ^k)^^ 
L<it9o%&,±, •^^{zB^v<\t97%&.±) ©^iiRittewb, 
jt^mm^^^mr^'^y/'^^mr'$>'oT%^h\ mmm^ 2 izmm-^ntcrs. 
ymMm^^-t^^y/-^!pmtmm'c^^. Lrz:fy^^xi^mM\t. ^^cov^-rm^ 
(D^y/'^^m : (a) mm^ommm^ 2 \z$im(D7^ymmm^t-t^^y/'^ 

25 ; (b) mmmomnm^ 2 \z^\,^x 1 ^iy<\tw:m<D7^jmi)^iK^. m 

r^^yAi^m-.xit (c) mmm(Dmmmn 2 \zmm(D7B.ymmmt{}^u< 
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^(Dtt. ^^y':f<D^^RU7^ ymoj^m^^^m-^n^ (Wilbur, Proc, 
Natl. Acad. Sci. USA 80 : 726-730 (1983) ^) . ffi|w|i4©tl-^tC«, "fU 
IK© 7 7 hX'$>^ BLAST (Altschul : J. Mol. Biol. 215 : 403-410 

( 1990 ) ) , FASTA ( Peasron : Methods in Enzymology 183 : 63-69 

(1990) ) m^mif^^Z.ti)^rt:b, 

■i^mz^K)^ x\t^mz^\:o^mm(D^<D7^ym'^m^m-^nxi^^^z.t^ 

1 izmM(Dm^mm^?>rji^ dna; (b) @h^jsosb^j#^ 1 jccfev^T 1 

(c) mmmommn^ 1 izB^.o^mmm^m-r^ dna tmm&oum&mm 

(d) mm^(Dum^n 1 \zum(Di§Mwm^mr^ dna t(>u<th m%)ik 

± ($fSL'<«, 80%]J^±, j:0$?tb<fi90%iJi±. $e){c:$f^L<i^ 97% 

^i^Wm\f)-'^t^^ DNA •^*oTt)J:Vi„ SB»# 1 (ClBm^nfcitSBH^J^ 
dna ttir^Tfl&-5. L;fe/&toT*^B>g?i, ^^ovi-rnj^^© DNA 
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KT-S DNA ; (c) S3^mc7)g2^J#-^ 1 tlBSomSgB^J^WT DNA tm 
DNA; Xit (d) @B^JS©gB3FiJ#^ 1 fcK^O*S«iB^J*#f§ DNA ^:i!^fc{:< 
10 Pseudomonas syringae pv. syringaeGl ^0 hrpZ jt-S^^CO^^Ojl-fK^i . 

15 #Aj <i:Vi-5t#ji> m&^mmmmm^mmm^<Dm(Di^mm-^miz^r)^ 
xu^m\z^c-o^mm<Dm(Dmmf}mmm'^nx^^^ct^Mnt^o mm\t. 

10 mUT. fi^SL<«3~5 Mfi^TTafe^o ^bJMTV^^X h U 
x> h;5:^f^<!:«, i^^^ 40t:j^±, iiii^i^ exssc (lxssc=l5inM ^J^x 

ymi'hv^ixmmm-.'pRi. o-.o. i^umit^h^j^Aio. i%sds) , u 

2|s:^BJ{'fflt^^e>tl§yD^-i57-(^, J^Kfe^f ^^Wtlt^Sl'^TXUv'iJ'- 
iJ' >A° H ^ 3 - H -r § ^le^© :/ D ^- iS' - i L TM-r § d <h ^ -5 1) © 

^ $ § y D ^ - iS^ - l^i ;i <i: # ^ . 
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-r;PX 35S :^D^-i$'-, :x)d^^>'fa=E-'$'- (Comejo et al. : Plant 
Mol Biol 23 : 567-581 (1993)), 7 ^ >:fu^'-^ - (McElroy et al. : 
Plant Cell 2 : 163-171 ( 1990) ) > 7 )V y r 9- =l- ^ V > U - 
5 (Carpenter et al. : Plant Mol Biol 21 : 937-942 (1993) )^ Sc ^D^: — ^ — 
(Scllenk et al. : Plant Mol Biol 39 : 1221-1230 (1999)) ^J&^'^^nS. J^M 

10 

^Jit. X>K'i7 PAL :/Pt-i5^-, Prpl r^P^-iS'- 10-500312), 
15 hsr203J :/P^:-:$'— (Pontier et al. : Plant J5 : 507-521 (1994)), EAS4 ^ 
U=e—^— (Yin et al. : Plant Physiol 115 : 437-451 (1997))> PRlbl T^P^ 
— 37— (Tornero et al. : Mol Plant Microbe Interact 10 : 624-634 (1997)), 
tapl y°m^-~^— (Mohan et al. : Plant Mol Biol 22 : 475-490 (1993)), 
AoPRl ZfU^—$^'- (Warner et al. : Plant J 3 : 191-201 (1993)) 

20 n^, mmnw^-^ntzmmz^^^x. x^j >'^-'$' >;'^i;m^mmmz^m-^ii 
25 ti^^^cth^^j tit. m^^ommz. m. «, mu> mmmo 

PPDK (Matsuoka et al. : Proc Natl Acad Sci USA 90 : 9586-9590 (1993)) 

PEPC (Yanagisawa and Izui : J Biochem 106 : 982-987 (1989), "BlZS 
Matsuoka et al. : Plant J 6 : 311-319 (1994)), Rubisco (Matsuoka et al. : 
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Plant J 6 : 311-319 (1994)) <i:Viofc5^-&^Mm3ifei^Olfi'&gg^T5tfe^<& 

5 

^x^ho^if^^. mmmmm'fti^-'$^-r\z\t. m^^i. sagi2 yo^r-^j^ 

— (Gan and Amasino : Science 270 : 1986-1988 (1985) ) t^^^Tc^itMX 

rz.t>(D^^^-u. ^mzu^m^iz^^/^xx^^mumxm^^^- (y^ 
DNA) \zmm(D^^B.=f'^nm\z^ximm't^z.t\z^'oxmmrr^z.t 

thX. 0^X\t. pBluescript> pUC18, pUC19, pBR322 UEtimT^-^H^f}^ 

^n^\zWL^-^nu^^o 

:^mm(ow^ts'tv v^^mt't^mm\zm^xt^tc}^<D^^^-\-t. mmm 
20 nrnm^"^^ ^-ti^^mx^^c mmm^^i^^^'-tvxit. mmmm^x^mm. 
m'f'^mmL. '^m^>/^^M^^Mir:hmti^^'r^^<Dx$>nmzm^-^ 

n^Vi*?, pBI221, pBI121 (^± Clontech ^hSS) , RXSZtl'^f}^^ 

pIGl2lHm, pTOK233 (U± Hiei ^, Plant J. , 6, 271-282 (1994) ) , 
25 pSB424 (Komari 6, Plant J. , 10. 165-174 (1996) ) ^ 7.-/1— /t-f 

u-^i?i5'-pSB2i ikzsz.n^f}^^u^Lrc^^^-rs.ai!)m7^-^n^o z.n 
ib<D<tkM^i7^-^, '^mm\z\tm<D^m^p^^^x3L^j i^^-^ >/^ifn^ 

10 
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5 ^-t hrpz m^'?t^^ts^m:^±y h^mt^mm^^^^-^mmt^:: 
DNA, x>j\>D—mm. mm(DABi^(D5' MRzs 3' m(D0mmm^. mm 

p vi- ^ / v< 5^ ^^otrc^tf^Wttite^^ofa, ;i/ 7 X ^ 

15 tfJte^, j3-:^;^i5' h'>y— fef, j3-i^;i/i^P-r$^-if (GUS) , ^^}- 
y-y )\/^Vv^y7.~fu'f<y (GFP) , ^-^y^ ^-^—M. i7P^A7xn 

p-;P7-fe5^;Ph^>;^7x^— tf (cat) w^tfe.n§o 

*ttl'\<7)jte^SAjSi:LT«, TiJ^PAi^xU^A^&ffiVi^:;^?* (Horsch 
20 et al. . Science, 227, 129 (1985) , Hiei et al. , Plant J. , 6, 271-282 
(1994) ) , 'J~7T^^;^i7^ (Horsch et al. , Science, 227, 1229-1231 

(1985) ) ^ X-VifVUi^V—ysy^ (Fromm et al. , Nature, 319, 791 

(1986) ) > PEGffi (Paszkowski et al. , EMBO J. , 3, 2717 (1984) ) , 
x'-f ^ P-f >>?x^' v-a (Crossway et al. , Mol. Gen. Genet. , 202, 

25 179 (1986) ) , ^/jNtlSf^i^ffi (McCabe et al. , Bio/Technology. 6. 923 
• (1988) ) tS.Eiim\i^t\.^i:S^. 'mm(Om>i\Z'&Bri''^%Xt^-)3^Xlbmt 
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5 

^^bx\^^^f)^m^ iz J: -D xm<Dmm^ 6> misit^ ctt^rt^o j^n^mmm 

10 

cn^m^^fc PGR fCj;0?^®ifem*i#IO^6#: DNA S^^^T 
^Z.tf}^X^^o *fc> ^Xbfcatfe^fc^flSTS mRNA ^, ^>ni^KOB 

15 m(D^m\zxr)m^r^:it^^x^^o -^^izu. m<^i^(D^^m m^\t. m 

^"^rcm-^o^m^^o^mm. x'tonm m\z^'oxhmmr^ztii^x^^o 

20 ■:i^n^(Dm's.mkmm\z^^^x\t. Vjm's,fi6>^mmt^tcmz^wm(DjL^) 

wis^R^^mMt^tzmzm)its.mt\t. ^m.\^rzji^)zy^-'$^>n^m^. m 
mz. <}^-tii< t%W}?j\m\zwmmmK)^^ mx\t. mkmmm^ mm^^) © 

25 wmm-t^±^\zmi^i.. m^tiyxmm±m'^mi'& i±km.nmi'm \z'fs. 
^mxh^, ^fc. $f*b<ji, mummfim'^\z-k^<i^^tim^. mm 
(D^\^rcWimm.m-t)'^^nhxh^om\z\mrzu\i^mx^^, 
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10 ^(D^or3:mwf^wmR)t-^^c-^'it^rMz\t. m^it. mmmizmm^^ 
®-o©^j(g©?^^iicfev>T«, mmm':^u^-^-t. harpin mB'f'ttim 

■fa^-i^-^m^^rcm'^x$)^xhmfj%m%x$>^o vtcfj^ox. :$^mm(Dm 

(D^miz^^^xu. m^&i}y°a^-^-t harpin <t>&^li^'&t)-&^nSo c:© 

ij 5/^^>57 >/ii7K«, mwmommm^mxiimmmm'^nx^^^^rctb 

harpinp33^0XU i^^-rStt}I»!l»0MMfcSBt-'5ffiC9fBje>;6^© 

13 
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h-Th. >'^;^f-r^> D-y-^-i^. x>Kr>, ^^x. 7X^, U^X. 

mm^^f§L<oj^mtimn-^nx\^^^my)^ts. ^tz. :^mmmx m<^i ti^^ 
ffi^&^tr), m'sxit^o^u^ (m. m. mm. mm. ^n^<DW^ 

20 ^/^:n0m(ommiivxm'xm. ^^nm. tmv fsi^-it)^. ^^(Dm(Dmwtiy 

25 j|]!fS^!ll. HrpZjife^g)^D-n>^ 

l^lgC!) Pseudomonas syringae pv. sjoringae 61 hrpZ ]ft€'7' (He et 
al. : CeU 73 : 1255-1266 (1993), 8-510127) ©iiSSd^J^##{C, 

Hrpl : AAAATC TAG AAT GCA GAG TOT GAG TOT TAA 

14 
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Hrp2 : AAA AGT CGA CTC AGG CTG GAG COT GAT TGC 

(Pseudomonas syringae pv. syringae L0B2-1) ^^(D hrp y ^ ^ 
trnXS ]^^U—> (Inoue and Takikawa : J. Gen. Plant Pathol. 66 : 
5 238-241 (2000)) (D DNA i: UT, PCRSfrtjfe. PGR ^S/TN^I^t^* 

^20filtV. y^-TT-^O. 5mM> dNTPO. 2mM^ IxExTaq/'^yy r-. 
ExTaq DNA tJ? U ^ ^— If (SSitth) lU, SJi&^#Ji 95^:^ 5 5^"^ iHfro 
Tc^. 94'CT30#> 60'CT30#, 72'CT 2 30 72*01? 10 Sri HI 
fro /to PCRM^, Takara ligation kit (^Mji) ^P^^>X<i7 ^-—pCRZ. 
10 1 (invitrogen &) (I^-f ^-5/3 >t> :^Jia TBI ^{C?^K^mb;^Co PGR 

m^o^mmmm^m^vTc^^. ±& io29bp uEigo hrpz 

ctl9fe3^S (I75y^^» :5<. DNAT96. 7%, 75 / 96. " 5%Offi 
M*©lt*gBW^<|pI~C;^j;e);^J:Vi©fi pathovar F^O^ST 
*5t^^e)n;fco j57D-n>^bfc hrpZ jte^©*iSSB^J^E^JS0D@2^J# 

15 m\z. ^ii*^e.#e,nsT5yi?@2^j&ia^j#-^2fc^n^^n^-r. 

pCR2. 1 \Z hrpZ 3lg^*tai^2i*nfc±iBy^7.5 H^^Uffi^^ BamHI, 
Sall-e?g{b> 0. 7%7:^fD-7.1?mM^I!jUT*5l. IkbCDKM-^^Dffibfc, 

20 ^:©©rit^l^i;®3^T?i<bbfc^^^i:7iJ^^pQE3i (^T^*>a) t^-r^*- 

'>3 >$ii-> :;^Jill M15 tttCJ^MlSmUfco ZL'^VXn^ntci^mm^ LB ^ 
ImM (D IPTG #^TT 37t:Ti^«^tT^ eh, harpinp33 WJ^MrJi^fC 
#«-r § 0 .i: :i 5 /^^^ :i CD 37 K «:i ^;H^ > 0ja#: o tc 
Z.tii^ib harpinp,3 (^^UWAo^mW^fso fCo HrpZ l&^l^f)^ pQE31 (cm^ii 
25 ^nrc^i7i$f-^m-r^:kmM UW ^ lOOmgA ©T>tf>/U >, 25mg/l 0;)t7 
•:h-9'-f i/>^^t^ 2ml © LB-:©ttT 37'CT-lfe^^U, MJC 250ml 0) LB ^ii 
JC^UT 3 mmm^^m^. ImM © IPTG ^JP;lTMfc 37*0^ 4 ^^I^HSr 

fr-^fc. m'b^m-vmmv. ^m^m^mmz-^yyT- (8mi^^> o. im u 

>^-7j<^:^ b U ^7^, 0. OlM Tris, pH 8. O) 4mlT^f?l^> ii'L^:^i|-r± 

15 
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m^n. 0. i%© SDS ^^tj 12. 5%(DT^ ^ 
-v>'-::^U U7>h:^;i'-T^fiL, 40kDa #ifi(c:3in5A*>H?&^0WU 

^Jl^m^itL. ^tBA^^T- (1% SDS, 0. 02M Tris-HCL pH 8. 

0) ^^)v<D^m<D lommijupi 3 BmrnrnvTco ±m^^m^i^m e-s.ooo © 

m^mx. ^ h &X tf- HAy i7-c|gji$-^T»|g$nfc harpinp„ &t#fCo 
i^Kbfc harpinp,, 3mg • XJ^ 7 P>^-a(C3i#L, Jri^f^^ 

10 

pCR2. 1 iZU^Th^tlfc hrpZ Jt^^^^JIS^^ Xbal, Sad (SMittt) 
^b}CJ:oT^i^i5'-j5^e.-^Otbb;^. -^7."/t-AW:^'J— ^^>^-pSB21 
(35S-GUS-NOS, Komari et al. : Plant J. 10 : 165-174 (1996)) 

15 mxm^t. Gus m^^^m^L. ^z.^ hrpz ^te^s:m^^i^fco £^±®^ 

JliT, I1>X h^^ h 35S-hrpZ (35S :/D^-i5'--hrpZ iie^-NOS 

Antt^^fd hrpz mmf-mmx';^^ haipin^^mmr^^t^^fm-^n^o 

20 

pSB21 ^mmmm Hmdim Xbal 35S yp^r-tJ'-^^l^* 11 Jl^ 

h^'EUn-y PPDK :/a^-^-0. 9kb if>T- (Taniguchi et al. : Plant Cell 
Physiol 41 : 42-48 (2000)) ^m.^jh/vrCo XbaL Sad 

mitL. GUS it^l'^m^Lrcm^ ^ai© hrpZ Xbal-Sad m^^WALfCo 
25 H 5 L T PPDK-hrpZ (PPDK ^ P t - ^5' - -hrpZ jtfe^-Nos ^-S.^—^^ 
-) ^^11^;^. h'^^Pnv' PPDK yPt-iS'-(ill^ilflS?5:£^-&fiK§l't 
S:^a^-:$'-T2feO (Taniguchi et al. : Plant Cell Physiol 
41:42-48 (2000)), *3 >X h hT?J^Kfeil$nfc-r ^ttltfigglt (H) 
iZ hxpZm^R'f-Mmx^^ harpinp33^^^t-SJ:i::0>'^S$n§o 

16 
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FAL:fn^'-!$f-\t:k(Dmz^U-->^Lrc. PSPALI (Yamada et al. : 
Plant Cell Physiol 35 : 917-926 (1994) ^ RtJ^' Kawamata et al. ; Plant Cell 
Physiol 38:792-803 (1997)) ^^tJ n >X h ^ h (PSPALI -/U^—^—- 
5 GUS »fe^-NOS ^-5^-^-) ^mr^J^un^y^O^A LBA4404 W 

(D PSPALI ZfWE—^ — O^MMn (Patent: JP 1993153978-A 1 22-JUN- 
1998;TAKASAGO INTERNATL CORP) ^y^lZ reverse T'^-l' 

PALRVXba : GGG GTC TAG AAT TGATAC TAAAGT AAC TAATG 
10 S.tJ^2:3©Forward 7°^-rT— 
PALFFHin : TTG GAA GCT TAG AGA TCA TTA CGA AAT TAA GG 
PALFSHin : CTA AAA GCT TGG TCA TGC ATG GTT GCT TC 
^mmVfco PALRVXba t PALFSHin <Dm^'^t)'it'V\tmmmtt^^±M^J;^'t 

0. 45kb mw-mti^A±m^^^ o. sskb) (o-fu^-^-mm, (pal-s) ti^. 

15 PALRVXba t PALFFHin 0m^'^t>'&1!},t^^^ 1. 5kb (D:/a^-^-m^ 

(pal-l) ijmm-^n^o iie.n®:/^-i'-7-<&ffiViT±3zii(DT^'oA*^xU"t7 
A®7°^x5 H DNA ^mmiz PGR ^n^fc. PGR (DKit^^mt, Kj^^mmo 

50iil tL. fy^-^—^O. 5/iM, dNTP 0. 2mM, IxExTaq yi^;/ 7 7 
ExTaq DNA tJ^Up^^— tf (^Mii^h) lU, Rf^s^mt 94t:T 3 1 
20 mn-Dfc^. 94'CT 1 ^, SO-CT 1 72^1! 2 ^§ 30 0. 72^:^ 6 

imn^otco FCRMWt^^^—pCBn (invitrogen^fc) n—:=.>ifLfto 

PsPALi 'fu^-^-itmmm^j^.fi^^ i42bp ±mz mndin gp^^Jt-::?© 

PAL-S ^pmmm xbai -v^^mitbrc^. Hmdm i^u^mitb. o. 

25 45kb pCRU 5)^^ tH ±^0) pSB21 ^ ffindlll, Xbal ITt^-fb 

35S -fa^e-i^-^m^h. pal-s ^m^)i^^Cc ?5:*5;i;:TfflVi;fe 

pSB21 (D^^d^-O^^m^^Z^^-t^m-O^ PvuII gfl&Jm^^n, f^t)0 
tCPi— © EcoRI gPfi (Nos ^5^-5^-;$^ — ®(t^) PvuII U >;^J~5&^E«$ 
tlTVi^So PAL-S m&^i^^tirz-:fy7.^ }i^-^^\Z XbaL Sad TtmbU^ 
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GUS ae^^^* bfc^> ±m(D hrpZ Xbal-Sacll. Ikb ifjt^#AL.fe. &s 
±(D^mr PALS-hrpZ ^m^LTco )k\Z pCEII \zm.^^1infc PAL-L ^$iJPS 
MM XhoL Xbal Tmt. 1. 45kb PAL :/D^:-i5'-^J^^aib> IHli^T 
Iiat^'(bbit^^57 ^— pSBll (Komari et al. : Plant J. 10 : 165-174 
5 (1996)) \zm.3^TLhjti. ^^KLfcT'^X^ XbaL Smal ilJl'v 
PALS-hrpZ © Xbal-PvuII 8lfit (hrpZ-Nos iS'-S ^-iS^-) ^JfAtrc. Jld 
bT PALL-hrpZ ?&f^fifebrco PAL ':fU^—^-\tm^mz'&.\^^)V(D^'^^-^ 
^M^^m§T5S<^^$n§::^DqE-iS'-Ta^0 (Yamada et aL : 
Plant Cell Physiol 35 : 917-926 (1994). RlXKawamata et al. : Plant CeU 
10 Physiol 38 : 792-803 (1997)), PALS-hrpZ ^ PALL-hrpZ "ej^KK^^n/ci^^ 

nu\t^n^(D7sVV7.i^^^\:>rcm\z. ^^mmiz. i;D^<o harpinp33>o^# 

m-t^hO^t^^m-^n^o ^.0)^-^. pall (D-:^^ pals JCjt^TJ:l9#<© 
harpinp„ ;0«#^1-S'b©.h^Ji$n§. 

15 &.±<Dj;:'D{Zf^0,Lrc 4 -OOnyXhy^ h 35S-hrpZ, PALS-hrpZ, R?>' 
PALS-hrpZ, PALL-hrpZ (0 1 (C^ iJ^fc) ^^ti:kJ^WiLBS92Wt. MW.^ 
— :^-jie^oia^3A^nyc^i;7^-pSB4U (h'>^Dni/rLif4^g^>7'a^ 
-^--;W^ov-<>'>S^ttjie^ (hptii) -NOS iJ'-^^t--:^'-) ^"^tf 
Ti^DAi^T-U OA LBA4404 $ e>tC^;W1-7'7X5 F pRK2013 ^^tS 

20 HBioi ts^SrHISl^^'&fc J; 0 hrpZ ^^trn h h ^^aisH^m^ 

^A^OJ^gfe^^U-^x-rX^}* (Horsch et al. : Science 227 : 1229- 
1231 (1985)) JCctOtf^/c. U^H^mbTc^/inffam SRI OM^. 70%X 

25 i5^y-;n? 30 ^r^i, 5{§(c^iRL.fc7>5^7i^;i<'5>T 5 ^^iMmsu> mm 
tkt 2 m?5feti^^:fej;^ 1cm n\z^K). z.n\z7^uAi7y-^)oj^wmim^mm 

^n^n 50 X\t lOOmg/mL 0 X« 50mg/ml iibfc. ^-©J^^lS^fi Hiei 
et aL : Plant J. 6:271-282 (1994)) <D:^i^\zU^\ Ji^^PA^^x'J "I^^A^ 
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(1) m»m.m^nn 

5 35S-lirpZ ti^ e> 15 UW. PALS-hrpZ 6 10 UW. PALL-hrpZ ^ 16 BUf 

10 1) T:^m\(Dry 3l7.^ 

4~5 mmoi^mB^^nn. ^^^v.'^^^n-n (srd om 2x2cm o. 

IM HEPES-K0HpH7. 5 Ay 7 r-^T^f^&ffl ViT-TOlt LtS:, 15000g T 
10 ^Ffl3^^iL^bfc^©±if<&^>ni^lJ->:/;l/tLfc. iS^>/1iJ7KS« Bio-Rad 
Protein Assay kit (BIO-RAD ^h) htz.. 2QiLz<D^y/-%if 

15 Laemmni 5)0;^?* (Nature 227:680-685 (1970)) SDS-PAGE 

mz^ri^mhtz. ^Mt\2. 5% PAGEL (ATTO tfc) ^mmhfzo 
y;i/4'Oi$'>AiJ7K& PVDF ^ (miUipore tt) {Cfe^Lfco PVDF Mfi 0. 
5%X=^^A = ^^tr IxTBS Ay7 7-4'T 30 j^^m^mLfc'^. 
harpinp«,lfil?t<& 1/1000 (v/v) ^t^|WIAy 7 7 ?J6igt 3 Life. - 

20 ^^#:«i:bT^i, •V^^trt'^-y-^ IgG □>>?i^*- h^;i.:t^'>i5^—tf^i^ 
(MBLtt) ^U<«-\'^in;'>1?-:^iIgG 7;i':^ U 7:tX7 7i5^-if 3>>':l.>^!^- 
^ (BIO-RAD a) ^ 1/1000 (v/v) ©M^T^fflbfco ^^mt. ^tl^fl 
HRP Color Development Reagent ( BIO-RAD ) , alkaline phosphatase 
substrate kit II (Vector laboratories tt) ^fflV^fco ^"^^yn^mt. 

25 O^J^J^oTti^ harpinpg3-y->y;U©^feS^Vi<i:, "ryyV (^x;P 
GS-670, BIO-RAD &) Srffl ViTJtl!^1-§ CI .htcj; 0^tliL;to To ■tH:f^©':7x 

^^a^i. 4 l^pg (+++, ++. +> -) T'^b, ^n-?tlilBT^ttiS'>/\°^K© 
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0. i%^± (+++), 0. o5~o. 1% (++)> 0. 05%OT (+), ^mmn&^T 
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PALS-ArpZ 


10 
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PALL-ArpZ 


16 
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10 


4 


0 


35S-/7rpZ 


15 


6 


2 


1 


6 


SRI 




3 


0 


0 


0 



PAL yD^:-^-^wr^n>;^ h^i^ 8 §m±(Dmi^r 

10 harpinp^©#^;0^^ai$n;'£:. Sfc^JgilO PALL PALS fcjt'^TiU^ 

(++) (Dm^lfigris^-otco -Ij. 35S yo^-^-^^-r-53>X 

f^^i^3i (+++) ^^bfco «*^Vic:tfc;in^;«^M#:cD^^^> ISfe-?) 



2) Ti1ft^t®'^xXiS'>5i'*lf<i:^|lffitrttt;^^ 

To tft T harpin^,, O # || * *S jfj KHl-2 ( PALS-hrpZ ) , KC6-7 

20 (PALL-hrpZ). KC8-1 (PALL-hrpZ), KKl-1 (35S-lirp2)^ KK3-8 (35S- 
hrpZ). KK4-2 (35S-hrpZ), KK4-3 (35S-hrpZ), KK7-6 (35S-hrpZ) (Ost 8 
I^MHOViT, ^iihjZ.^M {Erysiphe cichoracearum) ICMI" SSJtS^^^t 



25 ToMT harpinp3,J&^iSi^^;Kt#a(tfc^nnig|#:^mL, ^©gjfi^f^ 
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(T,) (DU^^^rco ^(DU'^^m^m 2 ^nmmm^mfrcH)^. ^(Dmm\z 

m^zmmmEJt^itM.ibnr^fi^orzo ^©^4~5^^©?gK^^:$'nn(^Tiiftf^ 
{zMvxo ^^^mm(Dmmm^m^. mmmm'\tm^^u^rz. 1. 4xio« 

5 spores/ml CD "5 ^^ d^^flS^H^Ig^ 2L * 244 41 

(Dm^Mznvxmmmmvrco ^om^, mm^ 4, 5 btj^k^^^cdto 

hrpZ (D^fSiib-f. M}^&i}'fU^-:$'-^m^X\f^^ 35S-hrpZ Zl>7.hyC^h 

(Dm^\zii^^Th. mmmmmmz^mf^mummumm-^nrc msB), 
10 5 B^(Dmmimm<Diiiumm\t. tmnmrn^r 5%mT^ofco 

\ZMly. 35S-hrpZ T«^© 6~14{§ (30~71%), PAL-hrpZ T^i 4~5 (20 
-27%) T^-^fc 2) PAL-hrpZ O^-^. ^gB«3?E]aic;i)^^'* 

miaLtCo it PsPALl D ^ - iS' - >«>t Erysiphe cichoracearum iZK^b 
k.tz.^Xh^ O tti^^nfc, harpinp„(D^m«i^05^?E3lEWfigS^Vi{i, 
15 jEO+gH^Ml^tl^ofc 3) fi^. %mm^^(0^\Z\% harpinp,, 

(I -5 ^ ^ c: ^M^^^ t :i D fcM^^2^$i/{>t^«^ifitt (c: Mii U T 5 

fS^-z>f^(D\zn\^ . 35S-hrpZ T 15~57%, PAL-hrpZ X IS-lS^OfS^ti^^?^ 
Kfem^i;Jt^LT0je):^^ic:g«fj:?^i!{^^L;^c (EI 4; m. 2)o 
^ D fc^ ® ^t^fj; ^ , :^ i; T v^/cJ: ~±^4^ t) ^ ^ ^ ci 6> nfc 
25 o«^#M#i£tn:ii (SAR) >&>*^l!ibfcfca6-e^'i>i#^6>n/c, 3-/h>>^ 

SRI (ofi^s^TJi^ ^^;l^M(D®^;&tM^c#stm<7)^®fcJS3^l^oTv^fc 
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<tPAL (mm^) PAL .to'b 35S w^ffi^ifc:^;^^, Mmmmuo 
^mm^0<n^nrz (m 2). fefct, 35s -^a^E-^-^m^rcm-^. 
5 (mmmo 10% u±^^^^)> m^tvxrmiijmmvxv^o'^mmm-^ 

tt, haTpm^^:f)mmmm(DmmmMmtmmmxmn-^nx\^^^rcmz. ^ 
^(^Kmmmizwmi'Xif^^ harping,, m(DB:x\z^^mm<D^m'^i&^^ 

^^itmM^^ii:-^x$)^m-^^^nu^^o 
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(2) mmmm-i^ 

1) T,Mi^<Dryx.7s^>'»m 

ffaU^<Dy6\Z haiipin^,, ^mXLtCo 35S-lirpZ 35 Mi^-. PPDK-hrpZ f)^ 

10 M4 \z^1r. 







harpin, 
+ 


++ +++*• 


35S-hrpZ 35 


17 


5 


13 0 


PPDK-hrpZ 26 


9 


13 


4 0 










"iharpirip.. <Df§iSS$4ia;|ig(+++:i^(Cif|| 









15 m.-.^mm^&.T)t!^uzo 

#e.nfc (0 2 35S 7°D^-^-^Wr^:3>X h^^ h^r^-^tJ, 

20 ^W(D 1/3 £;±Tabofc. PPDK :/P^:-i$'-©^-&'b, 2/3 Oii#:T 

harpinp33 O#^:0^^m$n, 4 ^^Ti^^^lT^^^t. ^i^^^iC 
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harpin.„(Dfi:KS- 

+ ++ +++•» 




78 


18 


33 21 6 


PPQK-hrpZ 


27 


7 


13 7 0 



5 harpinp..fl)^3SS$4®Pg(-HH-:^Br)§14^^'>/^i?ai=j^UT0.5%)M±(7)§ 
Ms ++:0.1 '>'0.5%(7)gM, +:0.01~0.1%ro^||fi, -i^lWISIf BIT)!? 

35S-hrpZ *tSA$nfc 'Vo%'^M^(J:>o% harpinp33#^4/{)^'^a{;:iS55^o 
10 (S 5 ©+++) 4 O (hrp5-8> hrp23-5, hrp24-l, hrp42-9) 

fife 4 ^(Dm^mmwom'^'^mtiEt'^. §^<<D^nm'f-^m^z.tm&>^ 

15 {Magnaporthe grisedi^tV—T. 007 ^ffllifc, Sa^Cf^Vife-^H^rt— h 5 — 

Tween20 T 1.5X 10» i@©^^J3S^/ml fCi^gbfcHM^v- H U >i/^r- 
X 3 -o^tc^ soml tSMS'r§c:<i:{cj;Dff;:£-3rc.itSga^fT;'cj:'3fc-i':^> 
20 \t^W^ 24 BtraiPStlM^ (SLPH-550-RDS. B *E^b§§M®[f^mM) f^T 

25^:, loo^^M^ft^TiciSitLfet^, M^i^'v^bfc. m^wig^^^ji, m 

tJ:Ofifofc:o ^m(-OliT^i Mann- Whitney U J: 0 ^it^^^M ^ 

26 ffo;t» 

\^^h%mmm\z^^xmu^'^mtmm-^nt^i)-^'Dfc^(D(D. 
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harpinp„SA<^ 4 l^^'l' 3 (hrp5-8, hrp42-9, hrp23-5) fC^feV^T, ¥ 
^mm^mUmmm(DUi^}ltl^)\Z]t^. 24-38% j^i!>LTVifc. Vt-^h^KD 

5 











hrp5-8 


16 


9.3 (±1.0) 




hrp23-5 


21 


11.4 (±1.3) 




hrp24-1 


20 


14.4 (±1.4) 




hrp42-9 


14 


9.4 (±1.4) 






64 


15.0 (±0.7) 





Mann-Whitney U ^^iCjc^nvtA'JI^^tf -S^MMIII^o 

10 *^HJfcj;0, harpin 'fen- HfSJte^*iP^65>^D^-iS'-3C(t^^tt 

'^^^Z.ttl^m^Tm^tf^tU'DtCo Cl© harpin #A*ltl«, iS'WIi^RttX 
'J'>i5^-Ta^5 harpin (^{■^ffl1if^&^0J-r^±-r, ^;^c^g|5, ^M^ffijritt 

15 tj-nMi^Tfe^-5itA!*#X.&nTVifc harpin jgAf^ ct^ffiJittiRltl^f^m 

5"©jiffllBHCDi£A^^-re:t*«ai5!5fe. Harpin 5:3- HfS DNA g3^J^, 
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m ^ <D m m 

2. mi^m^ mmm. ^'^^mmximm^mmzm^^^^m-^'^^z.tf}^ 

3. j^viy^-^y/^^M-^^. mmu±i^\zM'r^ii^MLmRit^^mm'r^mm 

20 ia.) Mmm(Dmmmn2\zBm<D7^/mmm^^-r^^>^'^^n: 

(c) mm(DU3mn2 \zuML(Dr ^ ymMmt.'>u< bQ°M±.<D^m'i&. 

(a) m^mcoWM^^ 1 fclB^(;D:^S@BM>6^e>?:j:^ DNA ; 
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& 3 - H -r ^ mmmm^ e. § dna ; 

(c) i2^j^®@s^j#-^ 1 izmmommmn^mt^ dna tm^mu^mun 

5 :^^ibt^^ DNA h 'J >i^x > h;^^f^TTA< X'J ^S^-fXb, 

(d) fiB^js©BB^j#-^ 1 izBmoi&mmm^mT^ dna tiJ>;^< tt> 5o%£; 

aiBJij5i^^)?5:^DNAo 

10 

6. 'A(Dxm^^t^. mK^s^mmr^rztbiz^mfm(Dx.oiy^-^>/^ 
^M^. mmm. mm&o. m'swm&dximm^mmzmmv^ ^mmm.m^m 

(a) m^m. mmm. mt:^^mx\mm^mm\zm^^^Bm-^'^^z.ti)^ 
15 x'^^':/u^-^-Rrsm'fu=e-^-\z^omm-^ti^jiV>^^-'$'>/'^i7n 

w.n\z 

(b) mMmmu^m.mmz-n^-^^^xno 

20 7. VjmKi^^^mMt^tcii)\zmi^-fs.m(o:r.\)i/^—^yn^w^. mm^. 
mm^. m^m^x\mm^mmz%m\^^:hmmmim^wmmm^'^m 

25 (b) ^:/D^-i5'-(3d;O^J1i|$nsxUv'i5'-iS^>Ai?M<£rn-Kf Site 

28 
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9. m^LmEft^^mmr^m^^mt^^y/'^^MT!)^. M^^rm^'v$>^> 

(a) mm(Dmm^^2\zBm(D7s./mmm^^'r^^yn^n 
5 (b) mm^oMnmn 2\z:^\^^x i^L<\t^m<D7B.ym:^^x^. mm. # 

10 

(a) SE>^J^©SB>^J#-^ 1 (C|E«c®iiS@B»e>/^S DNA ; 

^ n - K t^mMm^W ^ts.^ DNA ; 

(c) @Em©@B?iJ#-^ 1 tSE®a)JgSIH^J^Wt5 DNA <iiffi1i6^7^.5:mS@H^J 

^mn^'&^^M'^^ifyn^%^U-Yt^MMW^W^f5.^ DNA ; X^i 
20 (d) iB^iJ^CgB^JS^ 1 lCtB«©:^»E^J^#-r^ DNA b.'>t$.< 50%^ 

W^nU^^n.^ DNA. 

11. ^#M#ttO?iWSin:'MSSm*ltl<l:f^mT§;^cis6©> 7-10 

12. 'm'nKi^^'mM^-t^tz.^\z-M%ti^(b:£.^)y^-'^yni!j%ifi. ^m'^ 

7-'ll ©Vifn;Oi i :«fc|B«5$nfc% 
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5 14. m^m 7-13 ©vifm^ 1 m\zmm^nrcm^:^±.y hs-^tj, mwiX 

(a) E^m©@B^J#-^ 1 }CBBIfe®itM^J;0^e>7^j:§ DNA : 

10 (b) mm^ommmn i fc^jv^x i SL<^^icf@i©ms>?>^'^^, Mm> #m 

(c) mm^omnm^- 1 i'Ib«(d«i»e^j^wi-§ dna tffi^i65;^4iSE>?ij 

/5>^,;5:§DNA h U >>^x> h75;^f!^TTA'r XUiJ^-TXb, jOOjig:^^ 

(d) @B^js©@B^j#^ 1 \zmm(Dmmmm^mt ^ dna ii}>fcj;< 5o%£a 

20 16. ^*:©Vifn*>©^>/tiJ7M^:3-H-r'5jte^ : 

(b) E^iJ^(Di3»^2 JC:}oViT lgb<«M©ysyM5{>^:5^^> # 
25 (c) @B^J^©@2^J#-^2 {CfB^©7a/mgg^Ji:ii>;5:< ife 97%JJ^±©*B[pH4 

17. ;^Offfrn;5i©:$'>/1^f| : 
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(c) m\m(Dmm^ 2 \z%^m<Dy ^ jwm\\h'>u< ii^ 97%ij^±©^aiwn4 
-5 i*^^:^ww!Ki^m^s'AnT^§, Ws^^s 1-5 ©i.iTnj&> 1 -mam 

0 
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f - Tobacco 

++- + + + ++ + 



35S-hrpZ ??DK-hrpZ 
I II : 1 PC- 




Rice 



. ++++.-++.++ 



13 2. harpinpss<Di$^/\'il, T-lCfclt-S^il 
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SEQUENCE LISTING 

<110> Japan Tabacco Inc. 

<i2o> m^}m^m^Rzs^(Df^m-^^ 

<130> YCT-640 

<150> JP 2000-271413 

<151> 07. 09. 2000 

<160> 2 

<210> 1 

<211> 1029 
<212> DNA 

<213> Pseudomonas syringae pv. syringae L0B2-1 
<400> 1 

atg cag agt etc agt ctt aac age age teg ctg eaa acc ccg gca atg 48 
Met Gin Ser Leu Ser Leu Asn Ser Ser Ser Leu Gin Thr Pro Ala Met 
1 5 10 15 . 

gee ctt gtc ctg gta cgt cct gaa acc gag acg act ggc gcc agt acg 96 
Ala Leu Val Leu Val Arg Pro GIu Thr GIu Thr Thr Gly Ala Ser Thr 
20 25 30 

teg age aag gcg ctt eag gaa gtt gtc gtg aag ctg gcc gag gaa ctg 144 

Ser Ser Lys Ala Leu Gin GIu Val Val Val Lys Leu Ala GIu GIu Leu 
35 40 45 

atg cgc aat ggt caa etc gac gac age. teg eca ttg ggc aaa ctg ctg 192 
Met Arg Asn Gly Gin Leu Asp Asp Ser Ser Pro Leu Gly Lys Leu Leu 
50 55 60 . 
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gcc aag teg atg gcc gcg gat ggc aag gca ggc ggc ggt ate gag gat 240 
Ala Lys Ser Met Ala Ala Asp Gly Lys Ala Gly Gly Gly He Glu Asp 
65 70 75 80 

gtc ate get gcg ctg gae aag ctg att cat gaa aag etg ggt gac aae 288 
Val He Ala Ala Leu Asp Lys Leu He His Glu Lys Leu Gly Asp Asn 
85 90 95 

ttc ggc gcg tet gcg gac aae gcc teg ggt ace gga cag cag gac ctg 336 
Phe Gly Ala Ser Ala Asp Asn Ala Ser Gly Thr Gly Gin Gin Asp Leu 
100 105 110 

atg act cag gtg etc agt ggc ctg gcc aag tet atg etc gat gat ctt 384 
Met Thr Gin Val Leu Ser Gly Leu Ala Lys Ser Met Leu Asp Asp Leu 
115 120 125 

ctg acc aag cag gat ggc ggg gca age ttc tec gaa gac gat atg ccg 432 
Leu Thr Lys Gin Asp Gly Gly Ala Ser Phe Ser Glu Asp Asp Met Pro 
130 135 140 

atg ctg aae aag ate gcg cag ttc atg gat gac aat ecc gca cag ttt 480 
Met Leu Asn Lys He Ala Gin Phe Met Asp Asp Asn Pro Ala Gin Phe 
145 150 155 160 

ccc aag ccg gac teg ggt tec tgg gtg aac gaa etc aag gaa gac aae 528 
Pro Lys Pro Asp Ser Gly Ser Trp Val Asn Glu Leu Lys Glu Asp Asn 
165 170 175 

ttc ctt gat ggc gac gaa acg get gcg ttc cgc teg gca etc gae ate 576 
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Phe Leu Asp Gly Asp Glu Thr Ala Ala Phe Arg Ser Ala Leu Asp He 
180 185 190 

att ggc cag caa ctg ggt aat cag cag agt ggc get ggc ggt ctg gcg 624 
He Gly Gin Gin Leu Gly Asn Gin Gin Ser Gly Ala Gly Gly Leu Ala 
195 200 205 

ggg acg ggt gga ggt ctg ggc act ccg age agt ttt tct aac aac teg 672 
Gly Thr Gly Gly Gly Leu Gly Thr Pro Ser Ser Phe Ser Asn Asn Ser 
210 215 220 

tec gtg acg ggt gat ccg ctg ate gac gcc aat acc ggt ccc ggt gac 720 
Ser Val Thr Gly Asp Pro Leu He Asp Ala Asn Thr Gly Pro Gly Asp 
225 230 235 240 

age ggc aat age agt ggt gag gcg ggg caa ctg ate ggc gag ctt ate 768 
Ser Gly Asn Ser Ser Gly Glu Ala Gly Gin Leu He Gly Glu Leu lie 
245 250 255 

gac cgt ggc ctg caa teg gta ttg gcc ggt ggt gga ctg ggc aca ccc 816 
Asp Arg Gly Leu Gin Ser Val Leu Ala Gly Gly Gly Leu Gly Thr Pro 
260 265 270 

gta aac acc ccg cag acc ggt acg gcg geg aat ggc gga cag tec get 864 
Val Asn Thr Pro Gin Thr Gly Thr Ala Ala Asn Gly Gly Gin Ser Ala 
275 280 285 

cag gat ctt gac cag ttg ctg ggc ggc ttg ctg etc aag ggc ctt gaa 912 
Gin Asp Leu Asp Gin Leu Leu Gly Gly Leu Leu Leu Lys Gly Leu Glu 
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290 295 300 

gcg acg etc aag gat gcc ggt caa acc get acc gae gtg eag teg age 960 
Ala Thr Leu Lys Asp Ala Gly Gin Thr Ala Thr Asp Val Gin Ser Ser 
305 310 315 320 

get gcg caa ate gcc acc ttg ctg gtc agt acg ctg ctg caa ggc acc 1008 
Ala Ala Gin He Ala Thr Leu Leu Val Ser Thr Leu Leu Gin Gly Thr 
325 330 335 

cgc aat cag get gca gcc tga 1029 
Arg Asn Gin Ala Ala Ala 
340 

<210> 2 
<211> 342 
<212> prt 

<213> Pseudomonas syringae pv. syrlngae L0B2-1 
<400> 2 

Met Gin Ser Leu Ser Leu Asn Ser Ser Ser Leu Gin Thr Pro Ala Met 
15 10 15 

Ala Leu Val Leu Val Arg Pro Glu Thr Glu Thr Thr Gly Ala Ser Thr 
20 25 30 

Ser Ser Lys Ala Leu Gin Glu Val Val Val Lys Leu Ala Glu Glu Leu 
35 40 45 

Met Arg Asn Gly Gin Leu Asp Asp Ser Ser Pro Leu Gly Lys Leu Leu 
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50 55 60 

Ala Lys Ser Met Ala Ala Asp Gly Lys Ala Gly Gly Gly lie Glu Asp 
65 70 75 80 

Val He Ala Ala Leu Asp Lys Leu He His Glu Lys Leu Gly Asp Asn 
85 90 95 

Phe Gly Ala Ser Ala Asp Asn Ala Ser Gly Thr Gly Gin Gin Asp Leu 
100 105 110 

Met Thr Gin Val Leu Ser Gly Leu Ala Lys Ser Met Leu Asp Asp Leu 
115 120 125 

Leu Thr Lys Gin Asp Gly Gly Ala Ser Phe Ser Glu Asp Asp Met Pro 
130 135 140 

Met Leu Asn Lys He Ala Gin Phe Met Asp Asp Asn Pro Ala Gin Phe 
145 150 155 160- 

Pro Lys Pro Asp Ser Gly Ser Trp Val Asn Glu Leu Lys Glu Asp Asn 
165 170 175 

Phe Leu Asp Gly Asp Glu Thr Ala Ala Phe Arg Ser Ala Leu Asp He 
180 185 190 

He Gly Gin Gin Leu Gly Asn Gin Gin Ser Gly Ala Gly Gly Leu Ala 
195 200 205 



5/6 



wo 02/19803 



PCT/JPOl/07785 



Gly Thr Gly Gly Gly Leu Gly Thr Pro Ser Ser Phe Ser Asn Asn Ser 
210 215 220 

Ser Yal Thr Gly Asp Pro Leu He Asp Ala Asn Thr Gly Pro Gly Asp 
225 230 235 240 

Ser Gly Asn Ser Ser Gly Glu Ala Gly Gin Leu He Gly Glu Leu He 
245 250 255 

Asp Arg Gly Leu Gin Ser Val Leu Ala Gly Gly Gly Leu Gly Thr Pro 
260 265 270 

Val Asn Thr Pro Gin Thr Gly Thr Ala Ala Asn Gly Gly Gin Ser Ala 
275 280 285 

Gin Asp Leu Asp Gin Leu Leu Gly Gly Leu Leu Leu Lys Gly Leu Glu 
290 295 300 

Ala Thr Leu Lys Asp Ala Gly Gin Thr Ala Thr Asp Val Gin Ser Ser 
305 310 315 320 

Ala Ala Gin He Ala Thr Leu Leu Val Ser Thr Leu Leu Gin Gly Thr 

325 330 335 

Arg Asn Gin Ala Ala Ala 
340 
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